Forces and Momentum Test Name: ..225% 02003,

(45 mins - Total marks /45)

/A2

v=u+at F =ma

)
S=ul +—al

Momentum p=myv
PUSE ke Impulse [=F.At=Ap
—s (+v)
2
Assume that the gravitational field strength is g = 10 N .kg. p

Section A Select the best answer for each question. (1 mark per question) gﬂ Marks)

1 A 40 kg child on a scooter is rolling down a footpath at 2.5 m s!, the momentum of the
child is:

A 16 kg m st down the footpath.
(BL\; 100 kg m s™! down the footpath.

C 0.40 kg m s* down the footpath.

D 42.5 kg m s* down the footpath.

2 The Law of Conservation of Momentum can be stated as:

A the product of the momentum before the collision is equal to the product of the
momentum after.

B the product of the momentum before the collision is always greater than the product
of the momentum after.

@the sum of the momentum before the collision is equal to the sum of the momentum
after.

D momentum can neither be created nor destroyed, it can only change form.
3 In an explosive collision a cannon and a cannonball are initially at rest.

Which of the following options can we not be certain about?

A After the collision the momentum of the cannonball added to the momentum of the
cannon will equal zero. v

B | The cannonball and the cannon will be moving in the same direction as each other.
: The cannonball will be moving faster than the cannon. \/

D The momentum of the cannonball and cannon before the collision is zero. \/



@ A car is travelling north along a road at 8 m s, The car turns a corner and keeps
travelling at 8 m s™! now travelling towards the west. Which of the following is correct?

A The momentum of the car has changed. V'

B The speed of the car has changed. * S '
C The velocity has not changed. X
D The momentum of the car has not changed.\’

The following information applies to questions 5-7.
The graph shows how a force applied to a stationary 5.0 kg bowling ball varied with time.
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5 The total impulse exerted on the bowling ball over the 30 seconds was:
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6 The change in momentum of the bowling ball would equal:
A 456 kg m s
B 336 kgmst
264 kg m st
D 168 kgms!

7 The final speed of the bowling ball is:

A 120ms?

B 24.0m s Sp = 264

C 36.8ms!

@52.8ms‘1 Sxu = 26
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8 If an object is moving with a constant velocity then according to NeW£on’s first law:
A it will continue with this velocity only if a net external unbalqm’ﬁ:ed force acts. 4

B it will change its velocity if a net unbalanced external forc;af"f/s applied. v~
C it will continue with its velocity as no external unbalanced force acts.
D

it will continue with its velocity as friction only acts if ah external unbalanced force is
applied. %

Section B (37 marks)
Q1 g

A large container ship is being towed into port by two much smaller tug boats. This situation is
illustrated in the following diagram.

The forces acting on the ship from the tug boats, when viewed from vertically above, are
represented in the diagram below.

a.  What are the magnitudes of the forward and sideways components of the 50 kN force?

Forward= 42 .3 kN Sideways= 2y - kN

[2 marks]



b.  What are the magnitudes of the forward and sideways components of the 30 kN force?

Forward =

26

kN

Sideways= |y~ kN

[2 marks]

c.  What is the magnitude of the resultant net force acting on the container ship?
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Q2

A car travels safely around a right-hand corner at a constant speed of 60 km h™'. A person seated
in the front left-hand passenger seat ‘feels’ like they are bemg pushed into the left-hand door as

the car turns through the corner.

Explain this person’s experience in terms of Newton'’s first law of motion, applied to the car and the
person appropriately. (2 marks)

Doc b Newlors Bvir Len fue  Mevirs o pe persa Lol

Molce e Waork = Conhiue (4 a glveighl [‘ﬂc@?q? fine

f}éﬂow s Wi ¢ cor hund) i hx V;zlﬁ; (€ Wl mreles O
ll’ffc/‘ Peot | ’l-cj o leeny P shoef b_s ftee [ebF —bend

Q3

A physics student examines the car she has just bought in order to i ii to university each day.

The car has a mass of 945 kg and is capable of getting from 0 t0 h™!in 6.50
seconds, and it is painted bright yellow.
a Calculate the acceleration of the car. ? (2 marks)
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b Calculate the force causing the car to accelerate. ’ (/marks)
cF = Mxa - 445226 = 2423 N
¢ Calculate the weight of the car. /(/Z(marks)
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d While she is in class a 5.00 tonne truck collides with her stationary car, which is
parked on the side of the road. On the diagram below, use labelled vector arrows to
accurately show the forces acting on the truck and on the car. (3 marks)
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Q4  Abike and rider with a mass of 75 kg travelling at 15 ms?! East when they bump into a 60
kg rollerblader travelling at 5 ms™ East. The rollerblader moves away from the collision at

20 ms! East. befro
i Find the change in momentum of the roﬂerblader
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ii  Find the change in momentum of the bike and the rider.
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iii What is the impulse that the rollerblader apElles on the bike and rider.
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iv. Assuming conservation of momentum, find the final velocity of the bike and rider.
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Q5 A car of mass 1000 kg is travelling at a velocity of 15 ms-1. It collides head on against a wall.
Calculate the force of impact if it stops in
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ii Explain how ‘crumple zones” are used in cars to protect passengers in a crash.
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2 + 2 marks

A road train consists of a large truck towing a trailer, as shown below. The truck and the trailer
have a mass of 2.0 x 10¢ kg each. When moving along a level road, the truck and the trailer
experience a constant retarding force of 1.5 x 103 N each.

_ 3
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mass = 2.0 x 10# kg mass = 2.0 x 104 kg
Q6
If the driving force on the road train when it is accelerating is 4.5 x 10 N, what is the magnitude
of the acceleration?
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Q7
What is the tension force in the coupling between the truck and trailer when the road train is
moving at constant speed?
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When the road train is travelling along a straight, level road 1 the truck is put into

neutral gear and the train allowed to roll to a stop.

Q8
How far will it travel before coming to rest?
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